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Supplementary Discussion 1 Discussion on internal structure of Ab1-42 protofibrils (PF) vs mature fibres (MF); presence of off-pathway PF aggregates Supplementary Methods 1.
Immunogold staining using a sandwich ELISA ) were used at elevated force of 100 nN to scratch the surface of PLL in contact mode AFM with no ultrasound over the 500x500 nm 2 square area (a). b The profile across this area indicated the typical thickness of PLL layer of 0.36 ± 0.15 nm providing robust and close to atomically flat substrate for nanomechanical UFM imaging. In order to ensure that the protein attached to the PLL-mica is indeed Aβ1-42 immunogold staining of the sample has been carried out. By adapting a sandwich ELISA containing AuIgG antibodies detection of small and large aggregates of Aβ is possible. Panel (a) PLL mica which has not been exposed to protein but has been treated with the full ELISA protocol, and is therefore a representative control.Pannel (b) shows the sample before staining, and (c) shows following. An appearance of a coating across the sample would indicate the presence of many small aggregates of Aβ. This is indicated by the increased width observed between fibres and aggregates in panels (b) and (c). An increase in height is also noted in the roughness profiles in panel (d), showing control (blue), before staining (red) and after staining(green). 
Supplementary Discussion 1. Discussion on internal structure of Aβ1-42 protofibrils (PF) vs mature fibres (MF) and presence of off-pathway PF aggregates.
Each PF is made of Aβ1-42 monomers, each of which forms a β-sheet using residues 18-23 and 28-33 with residues 24-27 creating a connecting turn 2 . Monomer-oligomer attachment generates a conformational change within the β-sheets similar to that of closing a venetian blind 3 . These orientate perpendicular to the fibril axis and elongate to form β-sheeted strands, 2 of which pack face to face to from a double layered β-sheeted PF [4] [5] [6] . The structure is stabilised by hydrogen bonds in the β-sheet and also salt bridges between critical residues 6, 7 . It is possible that the inner region of lower elasticity detected is reflective of the bonding between the individual β-sheet backbones. This leaves a hollow core as a matter of course and a similar situation is noted within the larger MF. The fact that this internal stiffness is absent from narrower PF suggests that a critical size is needed for individual β-sheets to interact to create a PF. It was observed that MF at earlier time points, notably fibres formed after 48 h incubation, were more susceptible to potential manipulation by the cantilever tip, than fibres seen at 72 h. Fibres before 72 h also appear to have a less rigid morphology than those sampled at later time points. This could indicate an increased compaction of the β-sheets at 72 h compared to earlier times, possibly stabilising the MF structure and further increasing the protein's insolubility, an attribute which is currently under investigation.
Off-pathway PF aggregates have already been noted in other studies 8, 9 but conflicting results exist as to whether they are a permanent or transient conformation for the peptide 10, 11 . Theoretically, off-pathway moieties should be able to remodel their conformation into that which promotes aggregation. If this were the case, they could sequester neurotoxic oligomers which are slowly released over a much longer timespan than on pathway aggregates which are rapidly converted to fibrils 10 . However one should also consider the experimental data which suggests dissociation of oligomers/monomers from MF does not occur at appreciable levels, and that binding is typically irreversible [12] [13] [14] [15] . Alternatively, the extended presence of PF which have not become incorporated into MF could simply be representative of a linear colloidal dispersal, a theory which has already been proposed 16 . The suspension of Aβ1-42 is highly reflective of a colloidal dispersion, in which the Brownian motion of the monomer/oligomer is essential for favourable collisions and subsequent aggregation. Over the time course, favourable collisions between the remaining oligomers leading to PF elongation, or the collision of 2 PFs and their subsequent twisting into a MF, will become less frequent. It is therefore perhaps not unsurprising that some PF remains visible after an extended period of time.
Supplementary Methods 1. Immunogold staining using a sandwich ELISA
Samples of peptide on PLL-mica were taken as previously mentioned, (25 µM Aβ42 and in 10 mM PBS, pH 7.4, incubated for up to 72 h), and placed in 12-well microtitre plates, (Sigma-Aldrich, Dorset, UK) and the samples were blocked with PBS plus 0.05% Tween-20 (PBST), for 15 mins. Samples were then coated with 6E10, diluted 1:1000 in 10 mM PBS, pH 7.4, for 1 h at 25ºC. The plates were incubated for 1 h at 37ºC and then washed with PBST. A 1:1000 dilution of the gold nanoparticle tagged IgG, (Aurion, Netherlands) was then added to each well, left for 1 h at 25ºC, and the plates were washed with PBS, and further washed with dH 2 O. Gold nanoparticle size was 6nm. Samples were imaged once dry as described in the manuscript methods using Tapping Mode AFM.
